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by initial-state e.m. spin-rotation coupling* 
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A recently proposed solution 1] of the 'GSI anomaly' by spin precession of the decaying heavy 
ions in the magnetic field that controls their circular motion at the GSI storage ring is dubious: the 
uncertainty in the computed electron-capture decay-rate modulation frequency is at least of order 
10^ Hz, by far exceeding the 1 Hz modulation frequency reported in the GSI experiment 
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Two-body electron-capture decay rates of ^''''Pr and 
^^^Pm hydrogen- like heavy ions coasting at the GSI Ex- 
perimental Storage Ring (ESR) were reported to be mod- 
ulated with period ~7 s This modulation is known 
as the 'GSI anomaly' Preliminary data exist also for 
^^^I (4|]. It was concluded in Refs. [1, Q that spin pre- 
cession of the decaying ions in the ESR magnetic field 
B «1.2 T could not give rise to such modulation since 
the precession frequency associated with the electron is 
of order \ne\B w3.3-10^" Hz and that associated with 
the nucleus is of order ^pB Ri2.5-10^ Hz, where /ie(p) 
is the electron (proton) magnetic moment, both these 
frequencies exceeding by many orders of magnitude the 
reported modulation frequency Pqsi ~ 1 Hz. We note 
that electron-capture decay rates of implanted neutral 
atoms, not exposed to external magnetic fields, do not 
show evidence for GSI-like modulation [7|, |8|] . 
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FIG. 1: P = Plps - Pgsi (Hz units), with Plps defined by 
Eq. ([l}, as a function of the relativistic Lorentz factor 7e|n- 
Note that a 0.1% variation of 7e|„ induces ~4-10^ variation 
of P. Figure adapted from Ref. Jj] . 


In a recent Letter, however, Lambiase et al. Jj] noted 
that a full treatment of spin-rotation coupling results in 
cancelations among the various components of a spin pre- 
cession frequency Plps that splits the two approximately 
P=^, m=±i magnetic states of the rotating ion, bring- 
ing Plps down to the level of Pgsi ^ 1 Hz. Here, 


Plps = a(7e|«)/^e-B + ^(7e|n, 5nucl)/ipP, 


(1) 


with coefficients a and b depending on 7e|„, the rela- 
tivistic Lorentz factor of the electron with respect to the 
nucleus, and on the nuclear gyromagnetic ratio ^nuci- 
Fig. [T] taken from Ref. [l[ shows the dependence of 
P = Plps — Pgsi on 7e|„ for ^'^''Pr. To sustain a zero 
value for P, (7e|„ — 1) must be known accurately to at 
least three digits in order to trust the reduction of the 
Hf, term in Eq. ([1]) from order 10^° Hz down to order 
10^ Hz at which it might get canceled with the /ip term 
and, moreover, ^nuci must be known accurately to at least 
seven digits so as to reduce the order of magnitude of 
Plps from 10'' Hz further down to Pgsi ~ 1 Hz. In prac- 
tice, (7e|„ — 1) is estimated semiclassically in Ref. \V\ to 
a single digit only, and the nuclear g.s. gyromagnetic ra- 
tio gnuci is either experimentally unknown or known to 
a single digit only: 5„uci(^^^I)=0.94±0.03 Therefore, 
the solution proposed in Ref. [1] is dubious. 

In conclusion, atomic and nuclear magnetic moments 
are much too large to resolve the 'GSI anomaly'; see 
Ref. jl^ for a possible, though unlikely solution in terms 
of a Dirac neutrino magnetic moment of order 10~^^/is. 

* In memoriam Paul Kienle (1931-2013) whopursued 
the 'GSI anomaly' with boundless imagination ^w,; see 
http://www. nf.infn.it /edu/stagelnf/2009 /intervisteOQ /] 
kienle_ing.htm 
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